Cell-based therapy of acute liver failure: the extracorporeal bioartificial liver.
The need for an alternative treatment to orthotopic liver transplantation for acute liver failure is a major issue, and systems capable of temporarily providing liver functions are being actively tested. Liver assist devices based on detoxication by dialysis or hemoperfusion through various membranes or cartridges proved to be inefficient because of their lack of metabolic function. An extracorporeal hybrid bioartificial liver might be an appropriate treatment, since it can provide liver-specific functions, maintain the patient alive, and allow spontaneous recovery of the patient's own liver or act as a bridge toward liver transplantation. Many devices have been proposed, including flat culture substrates, hollow-fiber bioreactors, or microcarriers, using xenogenic hepatocytes or hepatoma cell lines. Various drawbacks of these devices led us to attempt to develop a reliable extracorporeal bioartificial liver based on alginate bead-entrapped hepatocytes. This system was used successfully for the correction of the Gunn rat genetic defect, which results in lack of bilirubin conjugation. The development of this system for clinical purposes requires large yields of functional hepatocytes. We have isolated normal porcine hepatocytes by collagenase perfusion of the liver. Cells were immobilized in membrane-coated alginate gel beads, which were subsequently inoculated into a bioreactor. Porcine hepatocytes expressed liver-specific functions at high levels, particularly protein neosynthesis and enzymatic activities involved in detoxication and biotransformation processes. In addition, hepatocytes entrapped in coated alginate beads were isolated from immunoglobulins. This system represents a promising tool for the design of an extracorporeal bioartificial liver in human beings.